Abstract: Sickness absenteeism in public institutions compromises the execution of services, and may also generate direct impacts on the population that receives coverage. To determine if sick leave duration for temporary disabilities is associated with non-work-related illnesses (NWRI), a historical cohort study was carried out of workers at a Brazilian University. The Charlson Comorbidity Index (CCI) was obtained from the most prevalent diagnoses in each expert examination and from the corresponding days of sick leave per episode, adjusting simple and multiple Cox regression models. As a result, 70% of the NWRI temporary disabilities were due to depressive disorders, convalescence, and dorsalgia with a sick leave duration between 4 and 320 days. The factors of protection for sick leave durations until the rehabilitation were non-insulin-dependent diabetes mellitus and hypertension. Long-term sick leaves were observed in the cases that required rehabilitation of those workers diagnosed with recurrent depressive disorders, conjunctivitis, acute sinusitis, skin disorders, calculus of kidney and ureter, abdominal and pelvic pain, and same-level fall accidents. It is also worth noting that even in a disease that can justify long-term sick leaves, such as breast cancer, the duration may be shorter according to the worker's capacity and self-efficacy.
Introduction
Sickness absenteeism, understood as the non-attendance at work due to a certified or licensed illness [1] , is a known subject of concern among all institutions for its associated reduction of working capacity and productivity [2] [3] [4] . However, in public institutions, in addition to the cost increase inherent to the event, sick leaves compromise the execution of services, and may also generate direct impacts on the population that receives coverage.
Long-term sick leaves cause the return to work to be difficult, mainly when it involves rehabilitation, because it implies changes in positions, functions, and status depending on the limitations caused by the disease. Some factors hinder the adaptation to the new work, such as not feeling identified with oneself in another function, the reorganization of everyday activities according to new schedules and obligations, the creation of new bonds with co-workers, the fear of falling ill again, the need to accept the limits resulting from the disease, and the need to build a new professional identity [5] , in addition to involving other personal, family, and social issues [6, 7] .
In Brazil, during 2015, almost two million sickness or accident benefits were granted [8] . In the state of São Paulo, from 2003 to 2006, nearly eight hundred thousand workers' sick leaves were registered [3] . These data refer to specific circumstances covered by different insurance systems, which leads to difficulties when it comes to creating precise denominators. These circumstances, in turn, tend to be underestimated due to their severity and commitment. In addition, they thwart the attempt to establish the proportion of return-to-work cases that require a work adaptation.
A large proportion of the sick leaves are due to non-work-related illnesses (NWRI) causing temporary disabilities [9] (i.e., situations and diseases of non-occupational origin). The duration of the NWRI spells may vary according to different factors, ranging from worker sociodemographic characteristics, care services, working conditions, and activities developed by the company [10, 11] . All these characteristics, which involve work and worker in a combined way, are reflected in the quality of the return-to-work period, if the return occurs (since a proportion of people cannot return to work).
Most epidemiological studies on NWRI are restricted to specific groups such as health workers [10, 12] . Even more studies concern public workers, that is, workers with a mid-level education such as those in technical or administrative positions [13] . This leaves a large sector of the working population unexplored. This paper includes several university units involving different activity areas, which provides a broader view of sick leaves regarding workers in functions ranging from security and caretaking to teaching and research, thereby responding to this gap in the literature.
Long-term sick leaves are a concern for both the employer and the employee, as they have serious health, emotional, and economic consequences for individuals, companies, and the society in general. In light of this situation, return-to-work coordination programs have been designed and implemented. These programs include a variety of interventions, such as occupational therapy, physiotherapy, psychological therapy, medical interventions, workplace ergonomics, education, and social therapy. Despite the increasing popularity of such programs, their impact on workers' health outcomes and cost-effectiveness is uncertain. Recent reviews and meta-analyses on return-to-work coordination programs have shown no benefits when compared to usual practice. Very low to moderate quality evidence suggests no benefits for return-to-work outcomes [14, 15] . According to these results, it is necessary to continue investigating the factors that affect sick leaves and disabilities, in order to readjust programs and interventions that facilitate people's return to work.
In some Brazilian public universities, sick leaves are followed up by general physicians (GPs), who are also university workers. This situation facilitates health revisions and may affect the return to work and rehabilitation process.
The objective of this study is to determine whether the duration of sick leaves due to non-work-related temporary disability, in this collective of public university workers, depends on them requiring or not an adaptation of their original work position, as well as to assess those variables that may have a greater influence.
Materials and Methods
An historical cohort study was carried out of the NWRI temporary disabilities of statutory workers on university campuses in the interior of the state of São Paulo, Brazil, between January 2010 and December 2015, authorized by the Human Resources managers of the five institutional units involved-four university units and one administrative unit-, and approved by the Botucatu Medical School Ethics Board (#1874625, 19 December 2016) in accordance with the Brazilian legislation on research with human beings (CEP/CONEP Resolution #196/96). An analysis was performed of all medical reports (census) from the institution's own occupational medical service (called the Health Technical Section) that examines all statutory workers who request a sick leave with a duration of two days or more. This service, which manages all sick leaves and has the power of granting or denying them, is also responsible for the medical boards that decide on return-to-work cases. It is composed of general practitioners and psychiatrists.
For the database creation, information was extracted from two institutional databases: the Integrated Occupational Management (IOM) Software, which identifies the worker and stores data on the medical examination, and the Medical Care System (MCS), which records data about the rehabilitation and adaptation.
Once the information was integrated and treated, the database was built and it contained different types of variables. Among the sociodemographic variables were place of birth, sex, age at hiring and current age, marital status, and cohabitation with partner. In addition, functional characteristics were identified such as work position and unit, rehabilitation record, working time in the institution, and total working time. Other variables regarding the sick leave characteristics were analyzed: total duration of sick leaves, number of medical examinations carried out in the period, cause according to the International Classification of Diseases and Related Health Problems (ICD-10), and behavior among the ICD-10 chapters when the events were repeated. Finally, with respect to work adaptation, the following characteristics were found in the database: if there was an adaptation, the length of time until it occurred and the limitations. The reasons for each sick leave were defined as the first or the main cause indicated by the expert, since there could be more than one classification heading for each case.
After the initial data treatment, the Charlson Comorbidity Index (CCI) [16] was introduced into the database, defined by 17 clinical conditions and adapted according to the ICD-10 codes, since the database had been created during the previous classification (CID-9), as shown in Figure 1 [17] . As for risk adjustment, the CCI defines clinical conditions that classify the severity of the case in order to adjust its effect on the response variable.
Exploratory data analysis was performed by percentage distributions of the most prevalent diseases or categories of each ICD-10 chapter for each medical examination conducted, as well as of the respective sick leave spell duration, including measures of central tendency and dispersion, and weights distribution according to the CCI.
The predictive sick leave variables were adjusted by a Cox regression model (univariate and multiple) for the response continuous variable "sick leave duration", the dichotomous status variable "work adaptation" (which meant a return to work in a different condition, function, or activity type), and the covariates that were fully contemplated throughout the cohort: age at admission and working time (continuous), sex, presence of a partner, work unit and position, CCI, and most prevalent disease of each ICD-10 chapter (categorical), according to the literature [10] [11] [12] [13] . The multiple Cox regression model was adjusted by stepwise insertion criteria and the maintenance of p < 0.05 in the final model. All analyses were carried out with the IBM/SPSS Statistics software, v.20.0, at a 5% significance level. Table 1 shows that among the 1753 cases of NWRI temporary disabilities obtained during the period, and for only 21 diseases chosen for being the most prevalent of the ICD-10 chapters, three of these diseases represented almost 70% of the sick leaves, of which 30% were depressive disorders (F33), followed by convalescence (Z54) and dorsalgia (M54) accounting for approximately 20% each. The proportions of sick leaves that had these diseases as main causes decreased according to the number of occurrences per worker, concentrating greater proportions of single (14%) or double spells (17%), reaching only approximately 2% between 13 and 20 spells of sick leaves. Table 2 shows the measures for the central tendency and dispersion of the sick leave duration by episode of those same 21 diseases, being quite heterogeneous with each other, having an average duration from 4 to more than 320 days. Likewise, there was great variability between those sick leaves caused by the same disease, and great differences between the minimum and maximum sick leave duration, showing a range between 2 and 1439 days. Some diseases presented the highest average duration of sick leaves, such as "other congenital malformations of the spinal cord" (325.25 days on average), which affected four cases, the 36 malignant neoplasms of the breast (95.11 days on average), and the 42 cases of primary hypertension (92.55 days on average). When analyzing sick leaves with a high number of occurrences, we highlighted the 499 recurrent depressive disorders (58.55 days on average), the 367 convalescences (37.55 days on average), and the 334 cases of dorsalgia (31.54 days on average).
Results
The distribution of diseases using the Charlson Comorbidity Index produced 1687 events classified as weight 0 (96.2%), 30 (1.7%) as 1, and 36 (2.1%) as 2. There were no records with weights 3 or 6 among the most prevalent diseases attributed as a cause of sick leave (Figure 1 ). I21-I25  I11, I50  I71-I74, I77 I60-I67 F00-F03, G20, G30.9 J42-J47 M30-M36 E10.9, E11.9, E12.9, E13.9, E14.9 K25-K28 K70-K72, K74-K76 Table 3 presents the adjustments of the Cox simple regression model to determine the association of covariates and the time until rehabilitation by means of hazard ratios (HR) and their respective confidence intervals at 95%. From this table, we can highlight that "live with a partner" HR: 0.85 (0.74-0.98) and work at the "Agricultural sciences" unit HR: 0.63 (0.47-0.85) were independently associated to sick leave duration for the workers that returned to work in a different type of activity. Table 3 presents the adjustments of the Cox simple regression model to determine the association of covariates and the time until rehabilitation by means of hazard ratios (HR) and their respective confidence intervals at 95%. From this table, we can highlight that "live with a partner" HR: 0.85 (0.74-0.98) and work at the "Agricultural sciences" unit HR: 0.63 (0.47-0.85) were independently associated to sick leave duration for the workers that returned to work in a different type of activity. An a priori defined criterion was not established. In its place, the decision was made to adjust a multiple Cox model with all the variables used in the simple adjustments in order to control possible unknown confusion and collinearity variables between them, which resulted in a quite different outcome from the one involving simple adjustments. The results are shown in Table 4 , where they remain statistically significant in the final model, as a factor of protection for the time until rehabilitation, the number of medical examinations HR = 0.96 (0.95-0.96), as well as non-insulin-dependent diabetes mellitus HR = 0.40 (0.17-0.95) and primary hypertension HR = 0.29 (0.15-0.55). On the other hand, when the data were compared with those for infectious or parasitic diseases, which are used as a reference category, we found increased probabilities of long-term sick leaves in the cases that required the rehabilitation of the workers diagnosed with recurrent depressive disorders HR = 1. 
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Discussion
In this study, we were able to identify variables that differentiate sick leave duration data according to a required work adaptation, or not, in a wider collective than the one usually found in the literature, that is, education and health professionals. Although the latter are linked to a public university, the institution also includes non-educational collectives.
From previous studies, we obtained data on the high cost of sick leaves, including the effects on the workers involved, the entrepreneurs and/or the society in general. Job factors played an important role in this relationship, as well as the fact that effective preventive measures were in place to reduce sick leaves such as the gradual return to work, that reduces the cases of permanent disability [18] .
We observed that the more medical consultations were made, the less likely longer sick leave times were needed for those workers who required a rehabilitation (HR < 1), something that we had not previously found in the literature. We can consider whether a more continuous follow-up of cases makes it easier to reduce sick leave duration in those cases that will eventually need work adaptation.
Among the causes of sick leave with a need for rehabilitation, we found it difficult to act in two of the three causes with a longer average sick leave duration. The disease with the greatest average duration of the sick leave/return, under the heading "Other congenital spinal cord malformations" (325 days on average), presented only four cases and a pathology of difficult treatment. The next disease with a greater average duration (95 days) was a serious disease (malignant neoplasms of the breast) and, in this case, the number was certainly higher (36 cases), although it would seem logical for the disease to imply a greater sick leave time. From the literature, we know that two years after the diagnosis of breast cancer, between 13% and 40% of women had not yet returned to work [19, 20] . However, it has also been claimed that there are factors, such as working capacity or self-efficacy, which are the key predictors for an early return to work in cases of cancer diagnoses [21] .
For the third type of disease in order of occurrence, "primary hypertension", with an average sick leave duration of 92 days (8.50 of median) and 42 cases, we could in fact assess whether it was a suitable time lapse as compared with other studies. We could also take this into account to reduce work adaptation times in such cases. In their 2012 paper, Cabanillas et al. [22] found that the median duration of the sick leave for primary hypertension in the Autonomous Community of Andalusia (Southern Spain) was 14 days, although this fact was not obtained from a group of workers, but from the general population.
If we analyze the three sick leave causes with a greater number of cases, one cause falls under the hardly informative heading "convalescence" (367 cases and 37.55 days of sick leave on average). It encompasses a large number of possible pathologies, and the only useful factor in such cases would be to have additional information available to make it easier to determine if the sick leave or return-to-work times were adequate. Another cause of a high number of sick leaves was found under the heading "recurrent depressive disorders" (500 cases and 58.55 days of sick leave on average), where not only the number of cases was high, but also the average duration of the sick leave. This is consistent with the literature, which claims that, on a global scale, mental conditions in general, and depression in particular, generate a high percentage of sick leaves and they are long-term [23] . The trend to prolong sick leaves in some diagnoses such as psychiatric diseases has been shown in previous studies [24] . An historical cohort study from Scotland, with more than 50,000 spells of sick leaves, showed that the median duration of sick leaves for depressive disorders was 54 days [25] . In a study carried out in Spain, the median duration of sick leaves caused by unspecified anxiety states was 25 days, and by neurotic depression, 52 days [21] . Dewa et al. [26] , in their 2014 systematic review of sick leaves due to mental disorders, found median times of sick leaves between 5 and 119 days. The third cause with a high number of cases was "dorsalgia" (334 cases, 31.54 days on average and a median of 10 days of sick leave). Musculoskeletal disorders were a very common cause of sick leave, as described in the literature, particularly spine (neck or back pain) and upper limb disorders [27, 28] . Specifically, we found an average time of 43.5 days and a median of 10 days for sick leaves due to musculoskeletal disorders, showing low-back pain and neck pain the shortest ones, with a median of 7 days [25] . A study carried out in Norway on the musculoskeletal conditions of workers found that the mean length of absence due to sickness was 101 days for back disorders, 110 days for upper limb conditions, and 164 days for osteoarthrosis [28] .
Because of the magnitude of the two last causes of sick leaves, it would be interesting to find the most efficient way to manage them, because of both the personal and economic benefits that would occur due to the reduction of their duration.
It may seem logical that the duration of sick leaves with a need for work adaptation (Table 4 ) would be lower than that of intestinal infectious diseases, which serve as a reference, in those cases diagnosed with non-insulin-dependent diabetes mellitus and primary hypertension, because they are well-diagnosed pathologies which require frequent health care. The same situation occurs with the opposite case, where sick leave times prior to work adaptation are higher in diagnoses such as recurrent depressive disorders, dorsalgia, abdominal and pelvic pain, or calculus of kidney and ureter. However, we did not find a straightforward explanation for including in the same group the cases diagnosed with acute sinusitis, falls on the same level, or conjunctivitis, due to the specific character of these minor pathologies that have a short duration and are associated with simple treatments.
The strengths of this study included the sample characteristics, the large number of cases included in the study, and the wide variability of educational levels and professions of the study population. Another strength of our study was the surveillance system used for the sick leaves, that is, the surveillance carried out by the same group of doctors belonging to the company-university. This allowed us to analyze the "number of consultations" variable in a reliable way.
It is necessary to emphasize that our study had a limitation: in the analyzed databases, we found workers who were on sick leave at the start of the study and continued being on sick leave 1439 days later, which is when the study period ended, because there was no resolution to their professional activity and ability. Therefore, the sick leave time range was between 2 and 1439 days, although it could have been higher. Another important limitation was related to the decision to use the first of the records as the primary cause of sick leaves, since a significant proportion of the workers presented more than one reason (or complaint) and the first cause may not have been the main one for the sick leave, making it impossible to identify it through secondary data. This may, in part, explain the long-term sick leaves associated with some minor diseases and of presumably short duration.
Future lines of research could consider developing an algorithm that considers age, sex, diagnosis of sick leave, and comorbidity, in order to calculate the optimal sick leave duration at the individual level, as has been published about the general population [22] . This information would be greatly improved by including the job position, as it is highly predictive of the sick leave duration and is easy to obtain in large companies like that of this study, and by applying it to the cases requiring work adaptation as well as to those which do not.
Conclusions
In our study, we identified variables associated with a greater likelihood of extending sick leave duration in cases requiring an adaptation of the job position. Considering our results, we suggest that it would be necessary to act upon cases of hypertension because of the number of sick leaves associated with it, taking into account however that sick leave duration is not higher in those cases that involve a work adaptation than those that do not require it. It is also worth highlighting the fact that pathologies have been identified with long periods of sick leave, such as the case of cancer where, although the sick leaves are largely justified, interventions could be implemented to reduce the duration. Among the factors in our study that may require further research, we found pathologies that have shown a difference between sick leave times regarding required work adaptation or not, such as recurrent depressive disorders, dorsalgia, abdominal and pelvic pain, and calculus of kidney and ureter. In addition, results showed that the increase of consultations during the period of sick leave reduced its duration in those people who required a work adaptation. The management of workers' return to work is a very complex strategy that involves the roles of multiple factors beyond the disease. It is difficult to know if any of these factors are similar among all conditions and settings, and whether it is possible to draw and apply a generic strategy to improve the quality of job reinsertion and to reduce times. The findings from this study could guide policies and interventions regarding the management of sick leaves and disabilities.
